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PURPOSE; To obtain a coating composition useful for a coating fiim product, having 
excellent chipping resistance, comprising a urethane modified polyester resin, a block 
polyisocyanate compound, a rnelamine resin, an epoxy resin and specific pigment. 

CONSTITUTION; This coating composition comprises (A) 50-70wt% of a urethane 
modified polyester resin, (B) 5-20wt% of a block polyisocyanate, (C) 10-30wt.% of a 
melamine resin (preferably mixture of tmino group-containing melamine resin and 
etherified melamine resin), (D) 1-10wt.% of an epoxy resin (preferably glycidyl ether of 
polyphenol) and (E) 200-300wt.% of pigment (preferably titanium white or diatomaceous 
earth) in the ratio of 43-75wt.%. preferably 45-60wt.% in the cured coating film. The 
preferable constitution ratio is 55-65wl% of the component A, 8-l5wt.% of the component 
B, 12-28wt% of the component C, 3*6wt.% of the component D and 22f>260wt.% of the 
component E. The components B and C act as a curing agent (cross- 1 in king agent). 
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[Patent Attorney] 
(57) [Abstract] 

[ Object i vej This i nventi on designates that pai nt conposirion 
where chipping resistance is .superior isotfered as objective. 

[Constitution] PaUx conposition of this invention, (A) ureth 
one-modified polyester resin , (U) Hock polyisoeyaiBtc 
conpound , (Q mHamine resin .designates (D) epoxy resin 
iiixi ( E) pi gmeiu as mai n con ponent, it is a paint 
conposifionwhicheoniepaof and (12) conponem is a 200 to 
300 weiglit % vis-a-vis tlxaotal amount of abov^-jaaiiicwied 
(A) to CD) conponent ftirthernnre is a 43 to 75 volume % in 
tfiecured paint film 
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(Claim 1] (A)L^i«ne-modined^lyc«erresin and(B) bloc 
k polyisocyanare con poind , {Q melami ne resin , ( D) qxixy 
resin and(E) pigment are designated as main conponent. paint 
con-position which designates that tliecontenr of aixt f E) 
component it is a 200 to 300 vveigitf % vis-a-vis total arrountof 
above-mentioned (A) to { D) component. I iirthernDre it i.s a 43 
to 75 volume % in thccired paint ill mas feature. 
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| Description of tlie I nvention | 
[0001] 

[Field of.lixJustriaJ- Application] This invention regards paint co 
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nposition where especially chipping resistance is superior. 
[0002J 

[Prior Art and problem] Bottom of automobile outside surface, 
in locker section and door bottom etc as iorthe coating which * 
coaling is done, duri ng running gravel andthc stone or oilier 
impact destruction to leap are received, in topical coating 
Tteimpaa peels ofTm lump, generally known " dtipping 
phenomenon " you j*?errainly and are received. As a result, as 
coming external appearaixe decreases, netal substrate wliich is 
ii ircm being painted fronthe paint peelii^ portion exrxBes 
rusi stops bei ng possi bJ e to avoid occurs front here, 

{0003] U*il recently, various ones are informed as chip-resista 
nr paint in order toprevent exfoliation etc of coaling by this 
dripping chip-resistant psiintwhich desigt -cites for exainple 
ureihuTe-inodilied polyester resin, melamine resin andepoxy 
resin as imi n component ismainiy used. But, such paint does * 
net beoxneifinorder to obtain practical ch^pii^ resistance 
taiaithe coating it does not do in thickness of approxinutely 
1 50 pmor greater, as arcsult vehicle body wei'giu increases, 
coating fabrication steps becomes traubicsone. costhas had or 
othet-ddiciea^u^chupLsdore. Furthermore, coatingdripis 
enoutdi before liardcning, it haspossessed also problem that 
crack is eusy to occur, therefore with ti \k i ndiBi ry appearana* 
of chip-resistant pitint wlrrecatKollaiion of these deficieix7 is 
done i s strongly desired. 

10004] As for these inventors in order tlmt diip-rcsistant pairs 
wlwch catvels these deficiency istleveloped as for result ofdoine 
diligent research, discovering facithu bclow-mauioned mint 
amposiiim can acliieve anticipated object of this invention, 
yoi conipleted this i nvention fere. As for feature of this 
invention, arc weight content of tiling and pigjimnviiich 
jointly use with ivdansne resin aid block polyisocyanate 
eonpound above- nxiiiic^Tediff^runE-iTXxli tied pol> ester rcbiii . 
in chip-resistant paint ' vvliididesi^iatcs nulai nine resin tuxi 
epoxy resin as themtin component, as ci-osslinking agent iind 
place wi sere capacity content in cured paint film wasadj listed 
specific mnge. 

[0005| l^urely, thisim^Ttioa(A) iiretKmie-mxiified poiyest 
cr resin , (B) block polyisocyanate compound , (Q tneiamine 
jesin, designates (D) opoxy resin and(C) pigmattasnnin 
asnponent. it reiaies torhe paint composilion wWch designates 
thai content of aiid saidtE) componentit is a 200 to 30O' 
\\«ight% vis-a-vis total aimuit ofabo^rreiitionsd f A) to(D) 
Ciwiponent,ftjiiisrinore it is a 43 to 75 volume % i n cured" '-. 
paint filmasJctmire. 

[«X)06 j You explain concerning eachcotnponent svhich fom^s p 
aim composition of tliib-.i^tntionbeiow. 
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(A) Conporcnt : Urcti^ne-i-nodifiecf polyester resin 

As tor tlis. diisocyanate with resin which is acquired by reacting 
with ratio of hydroxy group excess.' it is desirable poller 
polyol nnd mainly lohave possessed hydroxy group of 2 or 
more in i molecule. 

(0008J Rolyester polyo! esterificaiionrHjciion doing poivbasie 
acid and polyhydric alcohol, is resin wiiichpossesses hydroxy 
group of 2 or more in I molecule which becomes. 

[U009J As for poly basic acid with compound which poises ca 
rbox>i s*oupot'2or inorein i molecule, for example phthalic 
acid, isophtliiiicacid. lerephihaiicacid . trimeili tic acid, 
pyromellitic acid and these anhydride or other arormtie acid : 
succinic acid, stdipic acid . :t&;laicacid . sebacic acid jlie 
maleicacid, rurroric acid , itacoriic acid and trBseanl-ydiide 
or other aliphatic acid : tctrahydrophrtaHc acid . 
hexahydrophthaiic aid , (he terra bran» phthalic acid . 
ietraclitorophiliaiicacid. HETa-id and himicacid aixitliese 
anhydride or other cyeloaiiphatie acid ; such as islisted. 

[OOlOf Inaddiiion, as for jTolyhydric alcohoj with compound w 
hich possesses hydroxy groupof 2 or more in 1 molecule, yon 
can list for example cihyleicaiycoi . propylene glycol , the 
buty lenc glycol , hexanediol . diahylertt^ycoI^iii»pem\'l 
glycol hydrogfinated bisphenol A glycerine , rlie trinieshvlol 
ediane , trimeityfolrxopane and peraacjythritol eic. 

[001 1] 'IhcsepoM^sicacid and poiyr^Jric alcohol can use on 
e, two or more kinds respectively. l : uilwmore. you am use 
polyester conpotiixl wWch is acquired by rira^ip^rang reaction 
oft he caprol act one as polyeaer polyol. 

[00 1 2] With this ij iventioa it is desirable to jointly use with lie 
x I hie polymer rc^inwl^^ I jexanediol 

or ot J vr straight drain glycol and caproiactoix 1 or other 
flexible cofipojient like lv\rd polyester resin and die ndipic acid 
which irciude ahtt'e-nKsuioixxl aromatic acid or other liard 
compotioiit :is abow-n^!Tdonedpol>'ester polyol. In thai case, 
ratio of both is nm restricted es!)eciai ly. isittte hatxi polyester 
resin 10 to 50 weight % and flexible polyester resin range of 
91) to 50 weight %especially aresuitable on bisis of rotal weigiM 
of both components. 

[00 1 3 J Reijardiny to ttis invention, hard polyester resin using c 
ompoimd wiuch «>ssesses the aromatic ring (Such as tor 
example benzene ring aixi naphthalene ring) for part or ail, is 
poiyesier resin which becomss. (X'lyester resin which onone 
haril flexible polyester resin, using straigu chain glycol , 
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straight chain dicarboxyik ncid aixl eaprolactone for incpart or 
a!L becoira does nor include beiizene ring and naphhnlene 
ring or otlier aromatic ring is ireant. 

|0014] Polyisocyartite compound which reacts aLxive-rrenione 
<l polyester jx%ol is cc?mpt>urf wrrichhe 2 or mure ii possesses 
fraiaxyarale group in 1 imlecule. Concretely, 
i^xaiivihylenediisocv'anaic. tri methyl iiexaineihyiene 
diisccyaiiaie : lysnediiscxvanatc iind Triinethyielie 
diisocvanate or otiier aliphatic diisocyajwrc : i:»phorone 
diisoeyamte, nvd>1cneWs(cydohexyi isocyarefie) arel 
cyelohexanc diisocvanate or other cydoaliphatic diisocvajiate ; 
xylene diisocyaiate. tokiaiediiscKyanatc, dipbenyln^mne 
diisocvanate and naphlhalenediisocyaiatc and 
thebiphem-Iene diisocyanate or other arontaic diisocyanatc ; 
suchas is listed, one, two or kinds you cajitse'tlTese. 
Adoig these, especially it is desirable in"( A) carsponem of 
this inventioiito use aliphatic diisrxyanate etc. 



[0015] Reaaion condition of conventionaj u-ethnne IbriWngrc 
action con be applied to reaction with ttobow-rrentioned * 
polyester poJ)-o! and poisiscxyanatecojipouiid widely. 

|00l 6] As number average nwleailar weight of (A) component 
wlueh is iKod uith this invention ireideofrange of 15000 to 
35000, inaderangeof50to20() is desirable iindditionas 
hydroxyl nuniser. 

PI7| 

(B)Ci)mponent ; Block nolyisrx.7anatecDrnpoitnd 

It issonrtltingvvhere majority or ail of free isocyanare gjotip w 
iiich the polyisocyanate conpoimd lias capped chain dohig 
heii^ a auipound which becomes witii Nocking a^itwlkh 
possesses activi: hydrogea when it heats to dissociied 
tcn^ieratiff-c or higlw of blocking agent. tlx; bkxkir^ agent 
doing dissociated, fret isocyanate group regeneration does this, 
Hbki ions asthe cross! i nking agent. 

1.00 1 8] As ahove-nwuioned pdyisocyanute coinpoiirxi in each 
ease can use one. two or more kinds which ischoseii ti-om 
polyisocyanate cai^Tound which wis illustrated in order to use 
rbnixiiurtactiuirigatbrefrLT3iione<l (A) conpor^nt. 

|00 1 9] .As blocking cigem, bei ng a compound which possesses ac 
live liydrogen which can react with isocyimate groLfp, for, 
example plienol . crcsol and buylphenol or other phenol tyjje 
blocking agent; fc'-caprolactmn.o- valea>iactani andy- 
buyrolactamor otlier lactam blocking agent ; raniianol , 
ethant^l propanol-. . benzyl alcolx)! , n^thnw methanol . 
glycolicacicK lactic acid' and nv%! lactate or otlier alcohol 
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blocking agent: tbmtmiideoxime, aceiu aldosini; . acero 
oximc. benzopiienoneoxiirc raxi cydchexans oximc or 
other oxime bilking ayem ; ciirrrthyl malonate. ethyl 
aceioacetaic <u\i aceiylacwone or other active methylene 
■ blocking agent ; butyl irocapran , hexvl nxreaptan . trie 
datecylnfErcaptan. thtophenol and ethyl thiopivnoi or other 
mercaptajibiockiiTgagerit ; acetoanilide, aerylamide and 
tfxsicetic acid amide or otter acid amide type blocking agent . 
arcinimide and ptohalicacid inideoroiher irride blocking 
agent: diphenylanine , plietiy t napluliy? arnne , raphdwr 
amine and carbazole or other amine type blockiiv- agent :' 
imidazole and ethyl inxdazoleor other irt*dazo!c4rased 
blocking:igerit:urea and thiourea and ethylene urea or other 
urea type blocking agent ;rhe sodiiimsiiirlte and porassiiim 
sulfite or other sultbrois acid blocking agent : such as is listed, 
one, two or more kinds you can use these. Airong tiiese, 
especial ly lactam blocking agent and using oxime biockir le aaent 
iu'edesirahle. v 

■ [0020| (O Cbnpt>nent : MelaniiK resin 

Formaldehyde re&icriii» mrthyloiiited irclanine which becones 
or reacting ctiiei ifled product eicv\«ch becomes can use 
carbon rasiter I to 6 n\)txth>'dric alaihol tor tliis irctlNlolnted 
r^lann'iteimneianiine. As carbim nunter 1 to 6 rnoriohvdric 
alcohoL you can list for exarnpie nxnhanoi , ethanoi , 
prorxuiol, butano] ,the pentanol , liexanol aixi these ;isoirer 
etc. etlTerificatt on due to these alcohol eiherificnticniftull 
eilxTificaiion) rrny do ail of methylol groupwhich n«hvloiaied 
iiLHaiiiiiKliasLbmirisptKsibletobea partial, f n additioix 
above-mentioned nx.thyiolatioa those which all of 
thehydrogen atom which is confuted to N atom of irdanine 
skeleton iretlylolntion are doix\ Or partially nviiivlolaiion 
doing. imiHogroitpt- NH) being scimahing whicli nmiiins. 
there isitot m iiTconvenience. 

|0021 1 Especially, inino grcnqx-oitainini: nieiamirje resin ( et 
Ikt gi-oup my coexist. ) with etlien tied rneian-ane resin f 
imino gi oup-comiiining not to do) with it is desirable as thet C) 
eonponenr of this invention to use blend, nixing ratio of 
said both ireiairriue resin especially is not restricted, buttle toial 
weight of for exanple both components irnino groii|> 
a>ntainingnxHarr3ne resin 30 to 50 weight % and etiieriiied 
niclamiiie resin ra;ige of the70 to 50 weight % are suitable tor 
reterence. ~ 

[0022] ( D) Conix>nent : Epoxy resin 

Ws2cirtTDrcisresinvvlTidipossessK I mojec 

ule ? youcan use that itself known ones. 

[00231 Glycid>'l ether of polyplienol concretely, isiicquir 
ed polypitnol by react ihg with epichlorohydrin is ideal, for 
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example bis (4 - hyciroxyptenyl ) - 2.2 - propane , 4.4-di 
hydroxy ben^pixn-wne , bi s (4 - hydroxy pheiiv! ) - U - 
ethane, bis (4 - hydroxypk>nyO - 1.1 - isobiitane ai>d bis (4- 
hydroxy- t-htayl - phenyl ) - 2,2 - propane . youean list 
bis (2 - hydroxy naphrhyl) mstene . K5-di Iwdroxy 
naphthalene. bis(2.4-di iiydroxyptoyi}rretlvuie'. tetra(4- 
hydroxyphenyl; - j J.2.2 - eihtne , 4,4'-di hvdroxv 
diptenyiether , The4,4'-di hydroxy biplianyl sulfoiie , phanol 
ncft'oiak and crea>l novdhik etc as polyphenol wliich am be 
t sedliere. Aiiwie these, those of bisphenol type are suitable. 



[0024] f D) As eomporenl, tix>se ofrange of q»xv equi valertf 
! SO to 500 and preferably 1 80 to 200 are desirable. 



[0025] (E) Gorrporent : Pigment 

Be able to use pigntni for conventtonai puim. there is no! espe 
eiallyrestrictioa Concretely, uranium while . anc white, 
carbon black, feiric oxide, cyaninc green andlhe cvanine blue 
or other coloring pigment ; zinc powder . zinc chroimte . 
stromiuiicrtrorrate . basic lead ehromate. and tricaceoiB iron 
oxide or oiler nut prevention pigimu ;iJie calcium carbonate . 
day. dimomacxxMJS einth . white carbon, bertonite. talc, 
trK:sedinrjitary !Txigi>^iijjncaj1x)rtite, hariiim carbonate and 
txiriLBn.sidfatccFot!x;rexleiider.six:hasisid^i. Fortliemxire. 
you am ttse also glitss beads and nj'ca powder etc. Svmm 
Uiescii is desirable to use titanium white. diatonnceoiK earth. 
MriumcarlxHine jhe talc ;uxi carbon black etc. 

[0026] Paint composition of this im-entioji is abov«-incn!ioi«d 
( A) , i B), ( C), (D) iind soiTietN ngwhich desiiaBtcs ( II) 
conpiMsenrasiminconponent. (A) component being a 
substrate resin which fonrs coating as chipping resistance 
i timproves by urethane-nxxii fied doi ng, n ni ntai ns basic 
perlbrnxmce of other coaiii^ (B) and (C) conroncnt 
operates with beating (A) conpojient and :is curing agent 
Icrasslirikirga^Whicto^^ 

Balance of flexibility and cirability of coaling is superior bv 
joimlyusing this both con^xjnertts, even with teiTperature of 
140 U C or below crosslink curing does inthe fully, also 
chipping resistance is g<xxL or other tecimicaily effect acquired 
Tnerelhre. any of arxn-e-fimioned both components being 
lacking, irwobject of this invention is rot adiieved. When for 
example (B) conpoixint lacks, flexibility becomes insufrlcienr. 
also chipping resistarjccdecreases aftendai t upon ibat. CXi one 
hand vvten iC) a3iTpoiient lacks, with heating temperalure of 
140 °C or below toiiosslinking reaction not to be a fully, 
chipping exfoliation to increase, %themnrebecause drip 
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[0 0 2 7 1 &%m<D%m&m%\zj$\7&±tc (a) 

[0 0 2 3)3:?. (A). { E ; , kC)RXS(O) 
fi&O-SimaZ&mzLT. (A) iS^tt50-7 0 
St£%, ^iC5 5- 6 51i%, C8) ftt5*fi5-~2 0 
M%. t$i:8-15l5%, (C) JS^K 10-30 

tT, (E) ±B (A) , (B) , t'C) &tf 

CD) $#«#*tM:f fCy3L*£ 2 0 0-3 0 0St%, 
ff$Uia2 2 0-2 6 0S!!i%TfioT, L/^i« 

*SM^tiU 3-7 5^£%. L< 1*4 5-6 0 

3£%T?&*„ ( E) /jSc^t*?^ (A3 ~ (D) (5 
»fl)^fll£|;« LT20O V # S < ft o c * 

U^^/i<&£L&< fty. -7J£K30OM%j: 
l J^< ft&£ailt»¥7&t£, 3&?-;/fc'>yi*5¥#{£TT 

ft & ( e) # 4 3 ^ y 4> £ < £ ^ ^ 

y £ < ft & £ sss<o^»te, i?^ -j e > ^^£Tr 



[0029] K%mo)mm®&$m±ti ?a) - (ej 

fiJt»&*»iS*JC;S^^ifti#- U ft & Z h iz & ot^l * n 

n^c^-ee^, &'£tmf&t%iz\z^ (a) - fa 

to&lS%l&ViXtM^£&9\zfc£xm%&£-(S$2>,. 



[00303 •*m%<z>mm&m£!%%<rj%%xm$T 

[003 1] 



resistance of coafi rig decreases before cRTSsiiiikcurii^ it is 
iiotdesirable. Inadditioa{D) component chipping resistance 
improves adliesiveness of coated surfaceiuproving. attendant 
upon thai. Furthermore, chipping resistance and drip 
resistance etc of calling inproving.furt!iernx>re or other 
ieehiicaily effect to which also cracking prevention has 
rxxomejxssible is shown by specific doing in range which 
irecril>edtlieble!idet1anx)um.oi7E) component. ~ 

[0027] Proportion of arx>ve-mentioncd (A) , i B). (Q. (D) ajxl 
(Hi component in tiiepaint composition ot'tliisinv-eniion is as 
follows. 

[0028] First, as for ( A) conponera 50 to 70 weighr%"and esj^e 
cial ly 55 to 65 wei ght% , as fertile ( 13) eonpoiient 5 to 20 
\veighi% and especially <S to 1 5 weights. . as for (C) 
ojrrponentas for I0to30wcighl%, especially ]2to2S 
weight% :ind(D) conponeni i to 10vveight% andthe 
especial !y 3 to 6 weight 0 /* iire desirable respectively with total 
weiglnoftlte(AUBj,(Cj and(D) con ponent as reference. 
And, as for (E) conponeni. beinga200to3ahvdghr% and a 
preferably 220 to 260 \veig|ir% vis-a-vis thetotai weight of 
aIx»ve-iiismionedfA) t (3),(Q and (D) conponent, content 
inin cured paint nlimviiichis fomctl fiirtlienriore by paint 
cwnposirion oftliis invention isthe 43 to 75 vol urns % and 
particularly preferably 45 to 60 volume %. When content of 
{£) co»iX)nem wlien it decreases tivui 200 weigit%, vis-a-vis 
total weight of (A) to(D) component ssuce and' crack etc to 
1«! ikcl y to occur, on one isuid it beconvs conversely more llian 
tJicjOO weight a hecauss smootlmess aj^i dipping resistance 
etc of coaling decrease, noneis desirable. I n addition, when 
content oi'(E) coiiponent in in cured paint ffimdecrascsthan 
43 voluire % sauce and crack etc to be likely to occur, whenon 
one haxl it becomes conversely more thin 75 voluine %. 
bcciiu^trxanxjothnesi aixi chipping resistance etc of coating 
decrease. ix«ie is desirable. 

|.(X)29j Paint awniosition of tJiis inv^entiori is acquired abovc-m 
emioncdi A) to(E)conpt^m bytfieblending doing in 
organic solvent. To do niakii^ use of known equipment and 
ta>i it isi^ssiblcdieHaxlingoftliesecxMiponeiiL 
KtrthermDrc. dispersani, foam inhibitor , curing regulator 
and aiiti.^ttling agent etc (recording to need cajt be conjoined 
appn-opriatclyin said paint conposiu'oii in addition to f A) to 
(E) con^x.>ncin. 

[0030] Paint amposition of this invention can do coating with 
known metlM theillnUliickness is not restricted but even 
with thin rlhn of 75 to 1 20 urn extent inprovesis possible- : 
chipping resistance densely to fcsily. AixL aossliak curing it" 
does said coati ng by heati ny to 125 to 1 60 °C 

[G031J - ' ' ' ■ 
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fOO 3 3} (2) &m£&&t*&<lZ-tt&Zbtf*im\z 
[0 0 3 4] (3) ±SE(©r<£:<SiaaaA^ft©-l?. 



[0 0 3 5] (4) u^^tfig 

5-12 0/.' mfSgsSKT't,. T«2^0 1 5 0-2 4 
n&s^ #&^#<b VteC^f^^+^Mr^SLT 2 4 

[00 3 6] 

^i~t&„ /st, aTi;feiti> rgBj &rjc r%j «. iv^ 

[003 7] i . 
n ) (A> fi£» ; 

a»*"'JXX-rJt*fjSB: -f V7*;ugfil 0 0. 5 3 3?, 
MJ^fD-^7a/<>17. 2 5BB. 1. 6--%^ 

^?HU5h— ; r^^t^3 0 8j . ^t?;t, m 

SI. SS«) 7K&SIS2 0 0* £r^3^^#j8 5 0 



IFftects of the invention] Effect which is acquired by paint com 
petition of this invention is as follows, 

[0032] (1) Clipping resistance fully it can improve eve'uvjtlu 
bin film Namely, with paint for conventional resistance 
chipping film thickness of dx*J 50 pm or greater was pessary, 
but witli paint of this invention, it has ixsssessedthe chipping 
resistance of equality to caweraional ones or above thai even 
withihinfilmof75to 120umexTent. Ihercfore, weight 
reduction of coating product, cost reduction at)d decrease etc 
of the coating fabrication steps became possi bic. 

[0033] (2) Jt became possible w harden coaling with low taipe 
raiure. With convemiorcil alx>w>mera toned chip-resistant 
paint it was necessary at least to hcatto 140 °C but because it 
can twrden with paint of this invmionwith renperature of 
140 °Cor below, it is [profitable. 

[0034] (3) As thivugh it is a description above. because thin til 
m coating is po^ible,oc-currence such as drip and crack became 
nil. srioothness of finisii aiatin^the reflectivity andytosseu; 
were improved. 

[0O35J (4) Hair* acting of this invention is difficult to occur d 
ripanderackac. Actually, as for drip and crack or other 
departure raw f i Im ti jicknes&tlie 2-fold of goal value is needed, 
as for proverb goal valise beingibe 75 to 120 uni extent thin 
film it LsreLiuireiilkiT drip and crack etc do notcccur with 1i Im 
liiickness of 1 50 to 240 tun of 2-fokf but taking this 
invemior&uishes thisreciLtesi with fiiily, it is a 240 ,um and 
drip andcrack or other oa-iuTenee arc not recogrezed. 

[0036| 

I'Working Rxampicis)] Putting out Working Example below, it 
nTak^th!5insvmionftrdH:r clear. Ruifcrrnore "part" and 
"%" in below in each caseare tasad on weight as. principle. 

1 0037] !. sample 
t l)( A) Opponent ; 

Polyester resin which becomes making use of hard poivester res 
in: isnpfohalicacid 100.5 3 par: , mimhylolpropaiiel?.: 5 
part . 1,6- hcxanedioi 35.73 pari and 1,3 - buy iene glycol 29. 
4 9 part It was a hydroxy I nta »*ber 136arrfa\unfcer^Yerj!$5 
) ) ulecular weigh approximately 1 1 0 0. 

[0038] Hexible poiyester resin : polycaproliiaone polyol (" PI 
accei 308" Daieel ClietWcaJ industries Ud. (0869-054-0729) 
Eiiakeand tradenaire ). It was a tydroNyj tumta- 200 and a 
nurt*r-aver2R£ molecidar wiglir approxiinately 850. 
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[0 0 4 0] (2; (B) ; 
> > ? U > i/-f y v 7 * — h 

(3) (C) Jgtf : 

0 3j , H^OtSK f&> SJ. iga*) 

(4) £D3 ; 

(D-1) : rx^>8 28j ("Vi/U-fb^ an 



(5? (E) : ^ £ > £3 y x UP -> 
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10039] IVetliiinc-f ikxJificd polyester resin : Iwd polyester resin 
3 9 pan. flexible polyester resin 5 Opart arti hexameihylene 
diisocyanatc I I pan reacting it iicquirc-d urahane-n^ified 
polyester resi rt As for hydroxy I nianberas for 86. acid 
number 5 and ntirnber-avci-age molecular weight it was a2650. 

(0040] (2){B)Corrponem; 

( B - 1 ; ; Full b!ock it did with £ caprolactam hexane niethvlen 
ediisocyanaie 

(B - 2) : Full block it did with rahyletlty (ketone oxime K-sirie d 
iisocyarsite 

(3HQ Component : 

(C - 1 ) : lirino group-coitainir^ irelamine resin (" Cyniel 703" 
Mitsui Cvanatrid Ltd. rmke and tradenaiw; ) 

(C- 2) ; .Alky] efherifiedirelaiiine resin (" U-van2!$SF iYtitsu 
i Toatsu Chemicals inc. (DB 69-053-6982) nnke, tradenane 
aixi inane groLip-conlaining not to do) 

C4)(D) Component; 

(D- I) : "EponlCS" (Shell Ctatical ( .strain) Make, iradenam 
e) 



(D- 2) : "Epon 1001 " (Shell OxmaA { strain) Make, inidcra 
nie) 

f5)(E)Conponent : titiiniunnvhiic . baryta, Aerosil and si fie 
a were used. 

j 004 1 ] II. Working Ewmple and Comparative Rxampie 

Blending doing with ratio which shows each component, which y 
ouii scribed in below-mentioned Table I it acquired chip- 
resistant paint. 

[0042] 
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[00 4 3] Ji) Si ; (A) - CD) f&*d<D&&miZ 
(A) - £D) J&tftBiaSMttliSS^,, 



[00 4 4] IN. 
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|tX>43] Note: quintifative 1; (A) I r confreres total aiuwnt oft 
o (D) component wt% 

Quinhuuiv? 2: Volume %of pigment injured paint film 

As tor comjxnBvled ajroiini oft A) to ( D) component in chin 
sol ids comer £ . 

('(XW4| III. j-)erft?rroaix , e rest result 

Couiing it did anionic deemxierxsked point and thcrrnoscuitig 
did and in .steel sheet whichheconies, in order to become film 
thicknc& (It is based oil cured paint film, similarity below *} 
100 Mm caning it did tliechipping resistance which is acquired 
with above-mettioficd Working Example and Comparative 
Hxanplc. 1 8 minheated with 1 30 °C and hastened, coating did 
themtseuing polyester i-esin-hased intermediate coat painf 
next tnilie fdnuhickness 30 uin urd with 1 30 °C I S rniii 
tlici'rrasettiiig aner doing, coating iididthe thcnTwsctting 
polyester r«in-ba»xl topcoat ira; colored paint in film thickness 
30pnund 1 SninthcnTOsetting did with I40 C C, 
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[0045] Painting bdiavior ;uxi performance test of mnhiiayer c 
oaTingwIiichamve-irentioned ilienroseui^or'cNp-resisani 
paint which is acquired with VfcrkingENanile and Gmparaii vv> 
bxanipicisdorx^asdoiu Result is shonrun Table 2. 

[0046] 
[Table 2] 
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(0 0 4 83 £ U 

ttS. Has r>r 

1 2 okg/cffi 2 , 



•3*1® JUS?® : 

1 3 CTC1C* 3 O#20&L 



E0 04 9) Sf-yt'^: I^H&ig (X tf|it®fi| ( 
32. ®al^. r ^5f£$$£S J A — 4 0 0 j ) Sr-fg^ 
U -2 0>Ci-&^T\ iSS4-6m!nfl!)fr36Mr*54 0 0 
5\f $ 3s 31 £± 4- Kg/' cm* T* . _tSc±& y&gLr-K 
» £ IS ( ft a O i c *f t X 4 5 g ffl m £ tr t 33 < T i c £ 'it 
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[0047] Test method is as follows. 

[0048] Cowing h did drip linn film thickness and crack limn n 
Imihickness : anionic elertrodeposited paim and UxTrnoscttirty 
did and itprepared steel sheet which becomes, It nude this 
vertical, in order tan thJnfiim to becotre sequent ial thick film 
dvclBp-rcsisaaru paint which is acquired with above-masioned 
Working Example and Comparative Example making use olihe 
airless spniy equipment t Japan grey KKinifccand tradenaine 
:t wobble =3 airk^rxiimino machine gradient co«atinu it did. 
As for oxitingdisdwgcpraweasfor I20k*/cm2 and tip 
£2M0wasiKed. Alter after coating. 7 s nin leaving with 
re*>m temperature. 3 0 nin iiheated with 130 f 'C eax\ hardened, 
nasi nun film thickness where drip ai d crack do riot ocas- was 
inspected. 

[0049) Resistance chipping : Mying stone test machine ( Suga T 
est Instrunrms Co., Ltd. (DB 69J)7(V»508) nuke and 
rrndenai tx: . " flying stone test machine J A - W) was iec& 
mikage- ishi 400g of particle diameter 4 to 6 nin' wi th 
injection air pressu^ 4 kg/«r&the injection was done in test 
coating plate (45 degrees inclining \isra-vis injection moutk it 
tews) which abewe-nmioned topcoat painting isdone in - 20 
C C 10 choosing iind even cliipping exfoliation diameter " -. 
wereim[>xtedfromtrK)sewteejp8 "3 *5v?uir si/e in test 
coating plate islarip.. ' 

[0050] KibkxI number otecuiTences : This way after resistance 
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chipping testing, utter roomtaiperaKre2 5 Ixhjts soakina 
iiulK saline of 5 % after leaving in ] week outside, vou ° 
it^xxncdTteeiicrarionco^jiuojiofVtisr. iitjiTKuilof in the 
tabic is rusted msrber occurrences of 1 cm X per cm 

[0051 J finishing external appearance : Visual determination. 
.circ.arxx>ihixss T reflectivity or gloss etc good and the X 
snxrthress being inferior, eitlier reflectivity or gloss etc isneft 
fully, it shows. 
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